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INTRODUCTION 
The house fly, Musca domestica (L), is a pest of man of both medical 
and economic importance. West (1951) mentions that an educational pamphlet 
current in 1912 referred to the house fLy as "the most dangerous insect known 
and that to date this assertion still remained true. " Its habits of intermittent 
feeding, flitting about from place to place, and regurgitating before ingesting 
new material, malce it a very efficient mechanical transmitter of micro¬ 
organisms potentially pathogenic to man and animals. Currently there is 
laboratory evidence of its involvement in the transmission of over thirty human 
diseases including typhoid fever, paratyphoids, cholera, bacillary, dysentery, 
infantile diarrhea and tuberculosis. It is also known to transmit malignant 
anthrax, an infectious fatal disease of sheep and cattle, and one species of 
rickettsia in sheep, cattle and fowl (West, 1951). In addition to its role as a 
mechanical vector, the house fly is known to cause myiasis, a pathological 
condition caused by the infestation of the organs and tissues of man and 
animals by fly maggots (James and Harwood, 1970). Its ability to feel perfect¬ 
ly comfortable in a wide variety of potentially contaminated substances such 
as excreta, sputum, nasal secretions and secretions from sores and wounds, 
as well as at the dinner table makes the presence of the house fly a physical 
as well as a psychological nuisance. 
Control of the house fly is, therefore, of vital importance, but its 
complicated ecology, its ubiquitous distribution, its ability to breed in most 
moist decaying or decomposing animal or plant substances and the wide variety 
of substances that serve as its food, makes any unitary control method 
totally ineffective. The application of insecticide residues to buildings, 
resting surfaces, manure and breeding areas has been one of the most effect¬ 
ive methods for at least temporary fly control. However, repeated use of a 
pesticide over an extended period of time gives rise to resistance strains in 
the flies so that it is necessary to constantly find alternative chemicals if 
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control is to be maintained. Rabon^ is one of the new insecticides in this 
constant endeavor to combat and keep ahead of the house fly, among other 
insects. 
Knipling (1938) suggested a control technique particularly suitable for 
animal and poultry farms, which involved the inclusion of pesticides in the 
animal or chicken feed in order to control flies breeding in the manure. 
Practiced on commercial scale, this technique would save the farmer time, 
labor and expense otherwise involved in the application of pesticides on the 
manure. Rabon has proved suitable for this purpose as it is relatively low in 
toxicity to birds and mammals while possessing high toxicity to house fly larvae 
(Anonymous, 1967, Sherman et. al. , 1967). 
Feeding of pesticides to farm animals and poultry, however, raises 
the problem of the persistence of insecticide residues in the tissues or the by¬ 
products of the animals thereby rendering them unusable. Encapsulation of 
Rabon has been demonstrated to reduce residues in tissues of chickens 
(Wasti, 1970) otherwise present in higher levels when comparable dosages of 
the unencapsulated material are administered (Yadava, 1970). 
The present investigation was undertaken to determine the efficacy 
of the encapsulated formulations of Rabon in controlling house fly larvae in 
chicken droppings when the insecticide is included in chicken feed. 
RABON AND ITS PROPERTIES 
Rabon is an organophosphate compound with the following properties: 
Empirical formula: Cir.H_C1.0.P 
r 10 9 4 4 
*Rabon is the Shell trademark for 2-chloro-l-(2,4,5-trichlorophenyl)vinyl 
dimethyl phosphate. Also known as Gardona and Shell SD 8447. 
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Structural formula: 
Cl CHC1 0 
Cl 
Molecular weight: 365.98 
* 
Physical form: solid 
Melting point: 93 -98°C 
Color: tan 
Solubility: 
solvent %wt. 21°C 
chloroform 40 
methylene chloride 40 
acetone 20 
xylene 15 
hexane 5 
water 15ppm 
Toxicity to mammals: 
acute oral LD^ for rats: 4000 to 5000 mg/kg 
acute percutaneous LD for rabbits is greater 
DU 
than 5000 mg/kg. 
Hazard to wild life: 
acute oral studies indicate that Rabon is relatively non- 
hazardous to wild life and fish. 
Phytotoxicity: 
two types - hormonal and necrotic spotting of sprayed 
leaves. Recrystallization removes impurity responsible 
for hormonal response; however, the necrotic response 
. still occurs. The necrotic conditions occur when Rabon- 
treated plans are exposed to U. V. light. (Anonymous, 1967). 
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Rabon, like other organophosphate insecticides, is a good inhibitor of 
acetylcholinesterases and this inhibition is presumed to be the principal 
mechanism of its biological activity although studies in this respect have been 
complicated by its very low solubility in water and organic solvents. Whetstone 
et al., (1966) investigated most of the properties of this chemical and reported 
that the introduction, of a third chlorine to the benzene ring strikingly reduced the 
acute toxicity of Rabon to mammals. They also suggested that its low solubility 
in both water and organic solvents helped further reduce this toxicity by limit¬ 
ing its availability for reaction with cholinesterases and other metabolic 
proces'ses. 
PROPERTIES OF THE ENCAPSULATING 
MATERIAL 
The biological effects of the encapsulating material have not been 
investigated to the knowledge of this investigator. Attempts were, therefore, 
made to obtain the material for experimental purposes from Shell Chemical 
Company, the manufacturers of Rabon, but these attempts were unsuccessful. 
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REVIEW OF LITERATURE 
Many investigations have been conducted utilizing a wide variety of 
pesticides as feed additives administered to chickens in the effort to combat 
house fly breeding in manure in poultry houses (Burns et al. , 1959; Dorough 
and Arthur, 1961; Loomis et al. , 1968; Sherman and Komatsu, 1963, 1965; 
Sherman and Ross, 1959, 1960a, 1960b, 1961; Sherman et al. , 1962, 1963, 
1967, 1969; Simco and Lancaster, 1966; Stadelman et al. , 1965). Most of these 
additives have not proved their efficacy and have therefore not been adopted 
for practical application in poultry houses on commercial scale. This has been 
due to one or a combination of many reasons including the following: 
(a) the pesticide has proved very toxic to experimental birds, or the 
birds have manifested signs of detrimental side effects and general 
symptoms of physiological stress such as the depression of food 
consumption, a reduction in egg production, loss of body weight, 
lowering of blood cholinesterases and general retardation of growth 
(Dorough and Arthur, 1961; Sherwood, 1959; Ross and Sherman, 1960; 
Sherman et al. , 1963). 
(b) the pesticide inflicted relatively low mortality on house fly larvae 
even at massive doses, rendering it ineffective for use as a house 
fly control agent, as in the case of phenothiazine and malthion which 
required 11,023 and 1,102 parts per million to obtain 45.3% and 78. S% 
mortality respectively (Sherman and Ross, 1960a). 
(c) the line between the dose required to achieve adequate control of house 
fly larvae in manure and the dose that begins to affect the birds adversely 
is so thin that it raises the probability of accidental overdose and fatal 
poisoning of the birds (Sherman et al. , 1963). 
» 
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(d) quantities of pesticide residues have been detected in significant 
amounts in the tissues or egg yolks of experimental birds, the long 
term of whose presence in live animals has not been adequately 
investigated (Burns et al. , 1959; Loomis _et al. , 1968; Sherman 
et_al. , 1969). 
Many of the investigations conducted with Rabon have shown that this 
pesticide is a suitable candidate for this technique. Sherman et al. , (1967) 
have shown that Rabon administered at the rate of 800 parts per million as a 
feed additive inflicted no mortalities on experimental birds, did not affect 
blood cholinesterase levels and the variation in body weight gains was not 
significantly different from that of control birds. Although Yadava (1969) 
found residues of the pesticide in fat tissues when it was administered at a dose 
as low as 25 parts per million, the use of encapsulation has reduced these 
residues to non-detectable levels in egg yolks, fat or any other tissues even 
at doses as high as 400 parts per million (Wasti, 1970). Wasti (1970) carried 
out sub-acute toxicity studies by prolonged feeding of 800 parts per million; 
autopsy, gross and differential blood count and general observation showed that 
little or no signs of toxicity were manifested by the birds. The dose required 
to adequately control house fly larvae in manure is much lower than those 
mentioned above (Sherman _et jal. , 1967), reducing tremendously the likelihood 
of accidental poisoning by overdose. 
FIELD EFFECTIVENESS OF RABON 
Literature pertaining to the use of Rabon for control of house fly larvae 
in manure and other places in poultry and cattle farms, and the application of 
Rabon for the control of agricultural and veterinary pests has been extensively 
reviewed by Dennis (1969), Yadava (1969), Wasti (1970) and Wilk (1970). 
Subsequent to their work however, there have been numerous investigations 
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involving Rabon and its effects on a wide variety of insects for control purposes. 
Axtell (1970a) investigated the feasibility of house fly control for caged 
poultry houses using an integrated control program. He found that Gardona 
was effective when five or six selective applications were made to inside upper 
parts of the houses at the rate of 1 lb. per gallon of 75% WP in conjuction with 
other measures during the fly season. Axtell (1970b) later used Ravap, a 
formulation consisting of 2 lb. of Rabon and 0. 2 lb. of dichlovos, as a larvicide 
and found it to be effective when applied once a week. However, Ravap also 
killed all mites predatory on house fly larvae in manure and consequently there 
was a greater problem of the house fly population following cessation of Ravap 
applications. As a result, once the first application was made, subsequent 
weekly applications had to be made during the entire fly season if control had 
to be maintained. Hansens and Anderson (1970) reported that 0. 5% Rabon 
applied at 1 gal. /400-500 square feet of walls and ceilings in cattle barns in 
New Jersey obtained tetter fly control in the first treatment than in retreatments. 
Tests for LD revealed resistance of 8 to 17 times that had developed over 
DU 
one generation. Axtell and Edwards (1970a) used 0. 5% Ravap to control the 
soldier fly, Hermetia illucens, in poultry farms and obtained satisfactory con¬ 
trol. However, this control was followed by an invasion of house flies because 
the soldier fly, whose presence in the manure makes it unsuitable for fly larval 
development, had been wiped out by Ravap. 
Ravap was found to reduce horn flies, Haematobia irritans (L), on cattle 
by at least 78. 2% when applied at 12 oz/acre of a 4 Ib/gal. solution (Balsbaugh 
and Kessler, 1970). Gardona was reported to effectively control house fly 
larvae in manure when fed to cattle at the rate of 33 to 40 parts per million, 
and residue analysis of the manure revealed a 99. 7% loss of pesticide due 
to degradation or absorption as it passed through the alimentary canal (Miller 
et al. , 1970). Price and Kunz (1970), in evaluation tests of several pesticides 
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against the chigger, Neaschongastia americana (Hirst), on turkeys and found 
that Shell SD 8447 did not compare favorably with other pesticides tested. 
In agricultural pests, several investigations have been carried out in¬ 
corporating Rabon in integrated insect pest control programs. Batiste et al. , 
(1970a) in screening tests for evaluation of pesticides for the control of codling 
moth on pears in California found Gardona effective not only for codling moths, 
Laspeyresia pomonella (L) but for the European red mite as well. However, 
the application for Gardona was followed by a build up of the population of the 
two-spotted spider mite. The investigators, therefore, concluded that Gardona 
was not a suitable candidate for use in integrated insect pest control program. 
This is in agreement with Madsen (1970) who conducted screening tests of 
pesticides against the codling moths in apple orchards in British Columbia in 
1968 and 1969. In both years, Gardona showed good control of the codling moth, 
white leaflioppers and apple aphids. As in the California case, however, there 
was a striking increase in the population of phytophagous mites. Consequently, 
this precluded the use of Gardona in integrated control programs. Somewhat 
different conclusions from the above were reached by other investigators. 
Colburn and Asquith (1970) ran toxicity tests of selected insecticides and 
acaricides on the ladybird beetle, Stathorus punctum (Le Conte), and Gardona 
was reported to have minimal injury to the ladybird beetle. It was the investi¬ 
gators ' conclusion that Gardona could be used in integrated control program with 
minimal injury to Sh punctum. Croft and Jeppson (1970) conducted comparative 
toxicity studies of ten compounds on four strains of Typhlodromus occidentalis 
Nesbitt from different geographical areas. They found that strains of this 
predator from Washington and Utah demonstrated a certain degree of tolerance 
or resistance against Gardona. This meant that an integrated pest control 
program could be utilized in any area by importing the resistant strains if the 
local strains are susceptible. 
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In other agricultural applications, Harrell et _al. , (1970), using experi¬ 
mental ground equipment for the application of concentrated pesticide dusts 
and liquids for insect control on sweet corn found that Cardona was one of the 
most effective pesticides when applied at 0. 6 lb. of active ingredient (AI) per 
acre of 75% WP. Effectiveness was judged by the percentage of worm-free corn 
ears, in this case, 93 to 95% in treated fields compared to 42 to 54% worm-free 
ears in untreated plots. These results were in contradiction with those obtained 
by Greene (1970) who, using the same technique, failed to achieve satisfactory 
control when 4 and 8 pounds of concentrated dust was used per acre. Prior to 
these findings, Greene and Janes (1970) had found that Gardona controlled bud- 
worms on sweet corn when applications of 1 lb/acre were made at intervals of 
two to three days. 
Bobb (1970) tested 14 insecticides against the tarnished plant bug Lygus 
lineolaris (Palisot de Beaurois) and the stink bugs,Euschistue.which inflict 
cat-face injury on fruits in peach orchards and Gardona was one of the three 
most effective insecticides. Strong (1970) screened 10 pesticides against six 
species of Trogoderma, using malathion, which is widely used for control of 
stored-product insects, as a standard. Gardona performed considerably more 
effectively than the standard insecticide. 
In a number of other tests, Gardona did not perform favorably. In 
evaluation tests against the Douglas-fir tussock moth,Hemerocampa pseudotsugata 
(McDunnough)>that involved 55 insecticides, Gardona's performance was not 
among the ten most effective ones (Lyon et al. , 1970). Lyon and Brown (1970), 
after conducting topical application tests, concluded that Gardona was a good 
candidate for field tests against the fall cankerworm, Alsophila pometaria 
(Harris),Judge and McEvven (1970) reported that Gardona failed to achieve 
satisfactory control of the cabbage maggot, Hylemya brassicae. Gardona did 
not perform well against Brachyrhinus ovatus (L) and B. sulcatus (F) (Shanks, 
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1970a), Sciopithes obsecurus Horn (Shanks, 1970b) and tomato pinkworm, 
Keiferia lycopersicella (Walsingham), (Batiste et al. , 1970b). LDr^ tests 
against Hippelates pusio Loew indicated that the gnats were only moderately 
affected by Gardona (Axtell and Edwards, (1970a) and when insecticidal fogs 
were used, Gardona was less effective than most of the insecticides tested 
(Axtell and Edwards, 1970b). 
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MATERIALS AND METHODS 
A. Care of Flies 
Two strains of house flies were used in this investigation, one suscept¬ 
ible strain from the Orlando regular stock, and the other, a strain resistant 
to parathion, DDT and coumaphos, from the Cradson-P stock, both obtained 
from the U. S.D. A. , Agricultural Research Service, Entomological Research 
Division, Gainesville, Florida, Initially, it was intended to maintain colonies 
of both strains in the laboratory, but after considering the recommended tech¬ 
nique for maintaining resistance in the Cradson-P strain, which consisted of 
periodically painting the fly cages with a solution of lOOgm DDT, lOOgm 
coumaphos and 0. 8gm parathion in 500ml of acetone, it was decided to avoid 
the hazard of frequent handling of parathion by requesting shipments of new 
supply from the USDA whenever the resistant strain was required. In this 
case only the first generation was used in any experiments. The susceptible 
strain was the only colony maintained in the laboratory. 
Half way through the investigation, it was decided that the results of 
experiments with the two above mentioned should be checked against a standard 
strain of flies. The Standard Susceptible Strain was then obtained from the 
World Health Organization, Standard Insect Strain Reference Center, Zoological 
Institute, University of Pavia, Italy. A colony of this strain was maintained in 
the laboratory. c 
All flies were received as pupae, which on arrival, were immediately 
placed in 20” x 20” x 20” screened cages. Each cage was provided with 
adequate food and water for the emerging adult flies. The water was dispensed 
in half-pint paper cups with a hole through the center through which a wick 
was passed in order to provide the flies with access to the water. This method 
reduced mortality otherwise experienced when the water is served in open 
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containers. The food which consisted of 6 parts granulated sugar, 
6 parts powdered milk and one part powdered egg yolk was served in paper 
dishes. Both food and water were changed twice a week. 
The house fly larvae were reared in one -gallon empty food cans obtained 
from the dining commons and Standard Chemical Specialties Manufacturers 
Association (CSMA) fly larval medium (Ralston Purina Company) was used as the 
rearing medium. One pint of the dry medium was thoroughly mixed with one 
pint of water and was then put in the one-gallon can into which 750 to 1000 fly 
eggs were seeded. Care had to be taken to avoid overcrowding due to seeding 
of too many eggs. Overcrowding resulted in undersized pupae and short-lived 
adults, a problem frequently encountered throughout this investigation due to 
a tendency to underestimate the quantity of eggs during seeding. The eggs were 
moistened prior to the seeding to insure contact with the medium. The can 
was then covered with a fine cloth which was held secure with a rubber band 
and then put away on the shelf where it was left undisturbed for seven to nine 
days. Visual inspection indicated that pupation was complete. 
Prior to pupation, most of the maggots migrate to the relatively dry top 
portion of the medium. Consequently, most of the pupae were found near the 
top of the medium. This later was then scraped into a pan of water and stirred; 
the medium sank to the bottom of the pan while the pupae floated, facilitating 
easy separation. The pupae were strained off and dried in a pan placed in a 
gentle current of air generated by a small fan. When completely dry, the 
pupae were introduced into clean cages provided with food and water. Mixing 
of generations of flies was avoided as a precautionary measure against 
transferring of parasites, diseases and other unwanted factors from the old 
generation to the new one. 
Eggs were collected when the flies were old enough to oviposit, usually 
in about four to seven days. This was accomplished by providing a transparent 
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cup containing aged and fermented C. S. M. A. medium. The dry medium was 
thoroughly mixed with water until it was quite moist and was then placed in a 
one-quart ice cream container which was then sealed and stored away for five 
days at room temperature, during which time it became fermented and foul 
smelling and apparently attractive to the flies of oviposition. A portion of this 
was then placed in the plastic cup which was introduced into the cage. Enough 
eggs for breeding or bioassay purposes were obtained within four hours. 
B. Maintenance and Care of Poultry 
Four separate experiments, each involving 30 birds were conducted on 
White Leghorns, Rhode Island Reds, Salmon-sex-link and white, large body 
meat type hens of unspecified breed. These birds were obtained from various 
local farmers or breeders and were placed in individual compartments of a 
standard laying cage and were then allowed two weeks to settle down and get 
adjusted to their new surroundings before any experiments were conducted on 
them. New feed and water were supplied daily. 
When the first group of chickens was obtained, it was necessary to 
establish the maximum amount of feed each hen would be served in order to 
avoid wasting of feed. Any feed remaining in the feeders at the end of 24 hours 
was discarded (feed not discarded within two days became mouldy and smelly 
and probably unfit for consumption). To this effect three groups of four birds 
each were served lOOgm, 150gm, and 200gm of feed daily for five days and 
their daily consumption recorded. From this it was established that 150 grams 
of feed was the optimum quantity. 
C. Experiments with Poultry 
In these experiments, chickens were given feed mixed with encapsulated 
formulations of Rabon, Owing to the amount of physical work involved, only 
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one experiment was conducted at a time. Except when one group of meat hens 
was used, all experiments were not initiated until daily egg production had 
reached 50%. Except for variations in dosages, the procedure followed in all 
four experiments was similar. 
The dry feed was weighed and placed in one-gallon jars to which were 
then added the desired amounts of encapsulated Rabon. The jars were then 
< X 
sealed and placed on motor-driven rollers which mixed the feed by rotating the 
jars. It was felt that feed and pesticide were sufficiently mixed after two hours 
of rotation. 
Batch #1 
In the first experiment involving the 93% Rabon (Wallace and Tierman 
# 620-169), three dosages, lOOppm, 400ppm and 800ppm were administered 
to White leghorns, eight birds for each dose, and six birds serving as controls. 
150 grams of the "active” feed and 250 ml of water were given to each chicken 
every morning. The feed and water consumption of each chicken were recorded 
daily, and initially, the weight of each chicken was also taken daily, but was 
reduced to every third day at the advice of a Poultry Science staff member. 
Manure was collected from each chicken and placed in a labelled paper carton 
which was then sealed, weighed and stored in a freezer for subsequent bioassay 
tests with house fly larvae. In the subsequent experiments, weighing of the 
manure was discontinued at the advice of Dr. Anderson of the Poultry Science 
Department, who mentioned that differential loss of water from the manure 
due to position and the variations in the internal state of the various chickens 
from time to time made the weight of manure rather a useless variable. The 
feeding of Rabon was terminated on the fourteenth day after initiation of 
experiment. 
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Batch # 2 
In the second experiment 60% encapsulated Rabon, (AC-360-Lot 2-AC 407) 
was used, utilizing the same dosages as used in the first experiment, 0,0, 100, 
400 and 800 parts per million. 30 Rhode Island Red hens were used in this 
experiment. 
Some manure from these chickens was aged at room temperature to 
determine how long it would take to age it before any flies started to survive 
at any of the various dosage levels. Since the manure tended to dry after set¬ 
ting on the shelf for several days, a little water was added occasionally to keep 
it moist. Bioassay tests were conducted on this manure until the numbers of 
flies surviving at a particular dose were nearly the same as those surviving in 
control. Manure was collected for two days post-treatment and bioassay tests 
conducted in this manure to determine whether there would be any change in 
the mortalities inflicted upon the larvae at one day and two days post-treatment. 
Batch # 3 
The third experiment involved the feeding 52% encapsulated Rabon 
( # 230-97, Code CS-52) to Salmon-sex-link hens (J. J. Warren, North Brook¬ 
field, Massachusetts) for fourteen days. The pesticide was administered in 
three doses - 0. 0, 50 and 100 parts per million. Manure was also collected 
for three days post-treatment. 
Batch # 4 
When initial bioassay tests of the manure collected from hens in the above 
experiment had indicated that all dosages except 0. 0 ppm (control) inflicted 
100% mortality on house fly larvae, it was decided to lower the doses in the 
fourth experiment: 0.0, 1.0, 2.5, 5.0, 10.0, and 15. 0 parts per million. 
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These were fed to white feather-large body-meat type chickens of unspecified 
breed of mixed sexes. Where possible, the results of bioassay experiments 
with manure from this batch were translated into LD for each day to determine 
OVJ 
if there were any variations in effectiveness from day to day. 
D. Bioassay Experiments 
Twelve hours prior to the initiation of the bioassay tests, eggs were 
collected from house flies in the manner indicated earlier, over a period of four 
hours. The eggs were then put in a petri dish lined with a moist piece of paper 
towel, covered and then put in an incubator whose temperature was controlled 
at 80°C 'with a high humidity. Most of the eggs hatched within eight hours and 
the maggots were then transferred into test samples of manure. 
The manure which had been stored in a feezer had meanwhile been taken 
out of the freezer and thawed overnight at room temperature. Tests were run 
on one or two days’ manure depending on the quantity of house fly eggs. Trip¬ 
licate manure samples of 75 grams each were taken from each dose and placed 
in a paper carton. About 20ml of distilled water were added and then thoroughly 
mixed to provide the proper consistency. Fifty of the newly hatched house fly 
larvae were transferred into each of the manure samples using a micro- 
spatula made by flattening and polishing the end of a dissecting needle. The 
paper cartons were then covered with a fine muslin cloth to prevent the larvae 
from escaping, and then placed in a incubator at 80°C. Seven days later the 
number of surviving flies was determined by placing the sample in a strainer 
and washed under tap water. The manure was washed through the strainer, 
leaving only pupae in the strainer which were then counted. 
In addition to the above bioassay tests, it was decided to compare dosage 
responses of the three strains of flies used in this investigation. Since the 
encapsulated Rabon did not dissolve in any of the available solvents, technical 
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97% Rabon was used with hexane as a solvent. Nine doses were applied - 
0, 10, 20, 40, 60, 100, 150, 200 and 250 parts per million. Third instar 
larvae were used; one microliter was applied to each larva by means of a micro - 
applicator. 100 larvae were used for each dose, and the larvae of each dose 
were placed in a paper carton and then placed in the incubator until they pupated 
and adults emerged. The adults were then counted at each dose and the percent¬ 
age survivals were corrected for natural mortality by Abbott’s formula. 
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Manure Batch # 1 
RESULTS 
Results of bioassay tests of manure from the first batch of chickens fed 
the 93% encapsulated Rabon formulation, Wallace and Tierman # 620-169, at 
the rate of 100, 400 and 800 ppm showed that the doses were too high to yield 
any useful information in terms of trend and degree of toxicity. The manure at 
all levels inflicted 100% mortality on house fly larvae of both the resistant and 
the susceptible strains. The data charts or tables for these results will not 
be presented here since all that was recorded was 100% mortality for all samples 
although high survival was recorded at control. 
Manure Batch # 2 
Manure collected from the second batch of chickens fed the 60% encapsu¬ 
lated Rabon formulation at the same rate as in batch # 1 yielded results similar 
to those obtained in batch # 1. No flies survived in all doses, and again, no 
data tables will be presented here because all results showed 100% mortality. 
Some of the manure at all levels, including control, was aged at room 
temperature and bioassayed at different lengths of aging periods to determine the 
persistence of the pesticide in the manure. It was observed that at lOOppm, 
surviving flies appeared after the manure had aged for five days. By the 
seventh day, flies surviving at this level of Rabon were nearly the same as 
those in the control manure in numbers (Table 1). Analysis of variance 
indicated that there was some significant difference between treatment and 
control on the fifth day but none on the seventh day (Table 2 and 3). 
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TABLE 1 
Bioassay in aged manure from chickens fed 
the 60% encapsulated Rabon formulation 
at the rate of 100 ppm. 
Aging period 
in days 
% Larval survival 
controls/ 100ppm(S) control(R)^ 100ppm(R) 
2 67 0 97 0 
- 83 0 63 0 
77 o • 83 0 
5 67 43 77 57 
83 50 93 27 
87 37 90 30 
7 93 87 83 87 
90 93 83 73 
73 77 76 87 
larvae of susceptible strain of house flies were used for test, (S) 
represents susceptible strain 
2 
larvae of resistant strain of house flies were used for tests, (R) 
represents resistant strain 
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TABLE 2 
Analysis of variance of the data for the fifth 
and seventh day in Table 1. 
Days aged Source of variation df SS MS F 
5 treatment 3 5465 1821.7 11.08** 
replicate 2 13 6.5 0.04 
* 
error 6 986 164.3 
total 11 6464 
\ 
7 treatment 3 123 41.0 0.65 
replicate 2 228 144. 0 2.28 
error 6 377 63 
total 11 728 
**Significant at the 0. 01 level 
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TABLE 3 
Duncan’s Multiple Range test of the data for 
the fifth day, indicated significant in Table 2. 
Value of p. 05 2 3 4 
SSR 3.46 3.58 3.64 
LSR 25.6 26. 5 26.9 
treatment ldvels 100(R) 100(S) control(S) control(R) 
means 38.0 43.3 79.0 86. 71 
Means underlined by the same line are not significantly different from each 
other 
At the 400ppm level, surviving flies appeared after the manure had aged 
for 21 days and by the 24th day the numbers of flies surviving at this level were 
nearly the same as those in the control manure (Table 4). Analysis of variance 
indicated that the results for the 24th day were not significantly different from 
each other, whereas those for the 21st day were highly significant (Table 5). 
The manure collected from chickens fed the 60% encapsulated Rabon at 
the rate of 800ppm aged for 46 days before any larvae could survive in it. 
Thus, 20%, 0% and 23% survived in the triplicates for the susceptible strain, 
10%, 27% and 10% in the triplicates for the resistant strain. By the time the 
manure had aged for 52 days, the larvae were able to survive in it nearly as 
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nearly as well as they did in the control manure (Tables 7 and 8). 
TABLE 4 
Bioassay in aged manure from chickens fed the 
60% encapsulated Rabon formulation at 
the rate of 400 ppm. 
Aging period % Larval survival 
in days __ 
control(S) 400ppm(S) control(R) 400ppm(R) 
14 87 0 77 0 
93 0 70 0 
' 
83 0 80 0 
21 90 23 90 23 
87 0 97 3 
90 30 77 20 
24 73 83 77 87 
80 90 83 70 
83 70 63 73 
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TABLE 5 
Analysis of variance of the data for the 21st 
and 24th day of aging of manure 
at 400ppm (Table 4). 
Days aged Source of variation df SS MS F 
21 treatment 3 15561.7 5187.2 42.7** 
replicate 2 208.5 104.2 0. 86 
- error 6 728. 8 121.5 
total 11 16499.0 
24 treatment 3 73.3 24.4 0.32 
replicate 2 177.2 88.6 1.16 
error 6 456.0 76.0 
706.5 total 11 
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TABLE 6 
Duncan's Multiple Range test of the data 
for the 21st day which was indicated 
significant in the analysis of variance (Table 5). 
Value of p. 05 2 3 4 
SSR 3.46 3.58 3.64 
LSR 22.0 22.8 23.2 
treatments 400ppm(R) 400ppm(S) control(R) control(S) 
means 15.3 17.7 88.0 89.0 
Some manure collected one and two days beyond the treatment period and 
bioassayed using larvae of susceptible flies resulted in increasing numbers of 
surviving flies with every additional day beyond the treatment period. Data 
presented in Table 10 shows the comparative numbers in percentage survivals 
/ 
on day 0, 1 and 2. There were no survivals on day 0, i.e. the last day of 
treatment, at all levels except control.. However, one day post-treatment, 
the percentages of flies surviving at lOOppm are nearly the same as those 
surviving in the control manure; where as only 10%, 0% and 3% survived in 
the 400ppm triplicates and 7%, 0% and 0% survived in the SOOppm triplicates. 
At two days post-treatment, the numbers surviving at 400 and SOOppm 
increased, but still remained lower than those of control. 
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Table 7 
Bioassay in aged manure from chickens fed the 
60% encapsulated Rabon formulation at 
the rate of 800ppm 
Aging period 
in days 
% Larval survival 
control(S) 800ppm(S) control(R) 800ppm(R) 
42 90 0 90 0 
83 0 93 0 
77 0 83 0 
46 90 20 83 10 
83 0 87 
v, 
27 
87 23 70 10 
52 90 73 83 83 
77 100 80 83 
87 68 80 77 
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TABLE 8 
Analysis of variance of the data for 46th 
and 52nd day of aging of manure at 
800ppm (Table 7). 
Days aged Source of variation df SS MS F 
46 treatment 3 14077. 7 4692.6 42.22** 
replicate 2 21.2 10.6 0.09 
error 6 666. 8 111. 1 
total 11 14765. 7 
52 treatment 3 34.9 11.6 0.11 
replicate 2 99.4 49. 7 0.48 
error 6 615.9 102.5 
total 11 750.2 
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TABLE 9 
Duncan 's Multiple Range test of the data 
for the 46th day, indicated significant by analysis 
of variance (Table 8). 
Value of p. 05 2 3 4 
SSR 3.46 3.58 3.64 
LSR 21.07 21.68 22. 17 
treatment 800ppm(S) 800ppm(R) control(R) control(S) 
means 14.3 15. 7 80.0 86.67 
Analysis of variance indicated that survival of flies in the manure was 
still significantly affected even after one or two days beyond the treatment 
period. Duncan's multiple range test revealed that one day post-treatment 
there was no significant difference between the numbers of flies surviving at 
lOOppm and those in control. However, survivals at 400 and 800ppm were 
significantly different from those of control and lOOppm but not from each 
other. Results of Duncan's Multiple Range test of the data for two days post¬ 
treatment showed that the 400ppm was no longer significantly different from 
the control and lOOppm, but that 800ppm was still significantly different from 
the control and lOOppm though not significantly different from 400ppm (Table 11). 
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Period of aging of manure in days 
Figure 1. The rate of decrease in mortality of the susceptible 
strain of house fly larvae in manure aged at room temperature. 
29 
Period of aging of manure in days 
Figure 2. The rate of decrease in mortality of the resistant strain 
of house fly larvae in manure aged at room temperature. 
60 
30 
Dosage in parts per million 
Figure 1. The relationship between dosage and length of aging period 
before larvae could survive in it at nearly the same rate as 
in the control manure. 
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TABLE 10 
Bioassay in manure collected for two days 
post-treatment, using susceptible strain 
of larvae. 
Number of Days % Larval survival 
post -treatment 
control lOOppm 400ppm SOOppm 
0 97 0 0 0 
90 0 0 0 
93 0 0 0 
1 80 83 10 7 
83 80 0 0 
97 57 3 0 
2 83 87 70 7 
100 83 57 63 
93 90 50 23 
32 
TABLE 11 
Analysis of variance of results from bioassay 
of manure collected post-treatment (Table 10). 
Days post- Source of variance df SS MS F 
treatment 
1 treatment 3 17906.0 5968. 7 126.3** 
replicates 2 71.2 35.6 0. 75 
• 
error 6 583.5 47.25 
total 11 18560.7 
2 treatment 3 6697.4 2232.5 6. 82 * 
replicates 2 452.5 226.1 0.69 
error 6 1964. 1 327.4 
total 11 9114,0 
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TABLE 12 
Duncan's Multiple Range test of one day- 
post-treatment data which was indicated 
significant by analysis of variance (Table 11). 
Value of p. 05 2 3 4 
SSR 
,LSR 
3.46 
13. 74 
3.58 
14.21 
3.64 
14.45 
Treatment 
Means 
800ppm 
2.3 
400ppm 
4.3 
lOOppm 
73.3 
control 
86. 7 
* 
TABLE 13 
Duncan's Multiple Range test of two days 
post-treatment data (Table 11) 
Value of p. 05 2 3 4 
SSR 
LSR 
3.46 
36.16 
3.58 
37.41 
3.64 
38.04 
Treatment 
Means 
800ppm 
28.7 
400ppm 
59.0 
lOOppm 
86. 7 
control 
92.0 
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Batch # 3 
This group of chickens was given 50 and lOOppm of the 60% encapsulated 
Rabon formulation. And again, bioassay tests of the manure from these birds 
indicated that the dosage used was still too high to yield any useful information 
and inflicted 100% mortality on house fly larvae of both susceptible and re¬ 
sistant strains. 
Manure collected post-treatment daily for three days was also bioassayed 
and the results indicated that one day post-treatment, flies survived nearly 
as well at the 50ppm as they survived in the control manure, but they did not 
survive as well at the lOOppm level. However, at two days post-treatment, 
the larvae thrived nearly as well at both 50 and lOOppm levels as they did in 
the control manure. 
Analysis of variance of the above data revealed that manure collected 
one day post-treatment still affected the larvae significantly. However, manure 
collected two days post-treatment did not affect the larvae sifnificantly 
(Table 15). Duncan's Multiple Range test of the means of the data for manure 
collected one day post-treatment showed that there was no significant difference 
between 50ppm and the control. However, lOOppm was significantly different 
from both the control and 50ppm. 
Batch #4 
The results of the experiments with manure from the fourth batch of 
chickens which was fed the 60% encapsulated Rabon formulation at the rate of 
1. 0, 2. 5, 5.0, 7. 5, 10. 0 and 15. 0 parts per million yielded more information 
than the preceding experiments. 
TABLE 14 
Bioassay of manure collected post- 
treatment from birds fed 50 and lOOppm 
of the 60% encapsulated Rabon formulation. 
Days post- 
treatment 
% Larval survival 
control 50ppm lOOppm 
0 87 0 0 
93 0 0 
93 0 0 
1 83 80 37 
83 77 7 
77 83 13 
2 90 93 83 
87 77 83 
90 80 87 
3 87 93 97 
90 87 83 
97 93 93 
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TABLE 15 
Analysis of variance of the data in Table 14. 
Days post- Source of variation df SS MS F 
treatment 
1 treatment 2 7566 3783 44. 5** 
replicates 2 206 103 1.2 
error 4 340 85 
total 8 8112 
2 treatment 2 54.9 27.4 1.08 
replicates 2 60.2 30. 1 1.19 
error 4 101. 1 25.3 
total 8 216.2 
3 treatment 2 0.2 0. 1 0.004 
replicates 2 94.9 47.5 2.21 
error 4 85. 8 21.4 
total 8 180.9 
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TABLE 16 
Duncan’s Multiple Range test of the data for 
one day post-treatment (Table 15) 
Value of p . 05 2 3 
SSR 
LSR 
3. 93 
20. 91 
4.01 
21.33 
Treatment lOOppm 50ppm control 
Means 19 80 81 
First, the manure collected on the first day of treatment of the chickens 
inflicted mortalities on the house fly larvae. These mortalities increased with 
increasing dosage of Rabon. Second, manure collected on the third day mani¬ 
fested the same trend of increasing mortalities with increasing dosage. However, 
mortalities on comparable dosages were higher on the third day than on the first 
day. Third, the manure from the fifth day, while manifesting the same trend 
as the first and third day, indicated a slight decline in mortalities when compared 
to the third day. This decline in mortalities was manifested progressively by 
manure collected on all subsequent days during treatment period, although there 
was a leveling off in the resistant strain after the ninth day. The manifestation 
of increasing mortalities as we go from the first to the third day, and decreasing 
mortalities as we go from the third to the fifth and subsequent days is better 
illustrated by plotting a graph of the calculated LD^s for each day (Figure 4, 
page 51). 
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For the susceptible strain of house fly larvae, the mortalities are given 
in Table 17, and for purpose of statistical analysis, the average percentage 
survivals are given in Table 18. Analysis of variance for these data indicated 
that the results were significant with respect to both treatment and days (Table 18). 
The means of the days and treatment were subjected to Duncan's Multiple Range 
test (Table 20). Thus, in the treatments, there were no significant differences 
in the mortalities between those of the control manure and the manure at 1. Oppm. 
Also indicated was that days 1, 11 and 13 were not significantly different from 
each other, but v/ere significantly different from the rest of the days. Similarly, 
days 5, 7 and 9 were no significantly different from each other. Day 3 was 
significantly different from the rest of the days. 
Data for the tests with the resistant house fly larvae are given in Tables 21 
and 22. These data were also subjected to analysis of variance and the results 
indicated that they were significant with respect to both treatment and days. 
And, here again, Duncan’s Multiple Range test indicated that there was no sig¬ 
nificant difference between control mortalities and mortalities at 1. Oppm. 
It was also indicated that day 3 and day 5 were not significantly different from 
each other, and there were no significant differences among days 9, 11 and 13. 
Day 1 was significantly different from all the other days (Table 25 and Figure 4). 
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TABLE 17 
Mortalities of larvae of the susceptible strain in 
manure from chickens fed the 60% encapsulated 
Rabon, in per cent, corrected for natural mortality. 
Dosage • Days in treatment period 
* 
1 3 5 7 9 11 13 
Control 2 14 4 16 20 6 6 
8 10 2 2 10 10 6 
10 0 14 10 8 10 10 
1. Oppm 6 -7 6 -14 -10 -6 4 
-2 4 8 6 7 -2 4 
0 14 -9 7 13 2 11 
2. 5ppm 20 93 14 2 • -10 11 4 
22 93 4 26 24 7 15 
9 98 -7 44 9 4 7 
5. Oppm 26 91 40 83 8 36 8 
52 100 51 49 29 47 15 
18 100 12 58 35 9 16 
7. 5ppm 37 100 98 100 75 15 47 
37 100 83 98 87 49 37 
40 100 98 100 87 20 20 
10. ppm 76 100 81 98 100 62 34- 
46 100 100 100 98 100 28 
80 100 91 98 98 69 53 
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Table 17 (continued) 
15. Oppm 96 100 100 100 100 96 74 
96 100 100 94 100 93 99 
84 100 100 100 89 . 100 96 
TABLE 18 
Percentage survival of larvae of the susceptible 
house fly strain, in manure from chickens 
fed the 60% Rabon formulation at the 
indicated levels 
Dose of Rabon Days in treatment period 
1 3 5 7 9 11 13 
Control 93 92 92 91 87 91 92 
1. Oppm 92 88 90 91 84 93 86 
2. 5ppm 77 6 88 68 80 85 84 
5. Oppm 63 3 60 34 66 63 80 
7. 5ppm 58 0 7 17 15 66 60 
10. Oppm 31 0 9 1 1 21 57 
15. Oppm 7 0 0 2 3 3 11 
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TABLE 19 
Analysis of variance of the data in Table 18. 
Source of variance df SS MS F 
treatment 6 50175 8362 33.05** 
days 6 7254 1254 4. 96* 
error 36 9116 253 
total 48 66815 
TABLE 20 
Duncan's Multiple Range test 
of the data in Table 18 
Value of p. 05 2 3 4 5 6 7 
SSR 2. 85 3.00 3.09 3.16 3.21 3.27 
LSR 6. 5 6. 8 7.0 7.2 7.3 7.4 
treatment dose 15 10 7.5 5.0 2.4 1. 0 Control 
survival means 4 17 32 53 70 89 91 
treatment days 3 7 9 5 1 11 13 
survival means 27 43 48 49 60 60 67 
Means underlined by the same line are not significantly different from each other 
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TABLE 21 
Same as Table 6, but using larvae of 
the resistant strain of the house fly 
Dose of Rabon Days in treatment period 
1 3 5 9 11 13 
Control 6 10 10 4 10 16 
2 2 2 10 6 2 
4 14 8 10 4 20 
1. Oppm -6 4 16 8 0 7 
12 4 26 4 10 12 
10 -7 15 -4 12 -2 
2. 5ppm 0 22 9 12 4 10 
-2 94 41 11 19 8 
40 91 22 11 25 5 
7. 5ppm 15 98 98 27 29 26 
20 90 92 38 25 35 
38 100 96 38 33 95 
10. ppm 8 98 93 96 89 7 
16 100 100 84 71 80 
44 98 96 93 88 54 
15. Oppm 45 100 98 92 89 74 
67 100 96 98 98 55 
71 100 100 100 94 75 
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TABLE 22 
Percentage survival of larvae of the resistant 
strain of house fly in manure from chickens 
fed 60% Rabon encapsulated formulation. 
Dose of Rabon Days in treatment period 
1 3 5 9 11 13 
Control 96 91 93 92 93 87 
1. Oppm 91 91 75 89 87 87 
2. 5ppm 84 28 71 81 79 81 
5. Oppm 87 37 49 71 59 17 
7. 5ppm 73 4 5 61 67 43 
10, Oppm 74 1 3 8 17 57 
15. Oppm 37 0 2 3 6 29 
TABLE 23 
Analysis of variance of the data in Table 11. 
Source of variation df SS MS F 
Treatment 6 32192.6 5365. 4 17. 61** 
Days 5 7298. 4 1459.7 4.79** 
Error 30 9142.6 304 
Total 41 48633.6 
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TABLE 24 
Duncan's Multiple Range test of 
the data in Table 11. 
value of p. 05 2 3 4 5 6 7 
SSR 2. 89 3.04 3.12 3.20 3.25 3.29 
LSR 7.8 8.2 8.4 8.6 8.7 8.8 
Treatment 15.0 10.0 7.5 5.0 2.5 1. 0 Control 
Means 
• 
13 27 42 53 71 87 92 
Days 3 5 9 11 13 1 
Means 36 43 57 58 58 77 
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TABLE 25 
Calculated LD^s for each day in parts 
per million of encapsulated Rabon in feed 
Day # 
Susceptible strain Resistant strain 
1 
3 
5 
7 
9 
11 
6.03 14. 9 
1.60 3.63 
5.47 3.39 
2.60 - 
5.34 6. 76 
7. 54 7.10 
11.00 7. 26 13 
16 
Susceptible strain 
Duration of treatment in days 
A graph of LD^ against the duration of 
treatment in days 
strain 
16 
Figure 4. 
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DISCUSSION 
The results of tests with manure from chicken batches # 1 to 3 indicate 
that the dosage levels utilized in these three groups are too high and no noticeable 
trends are observed. One cannot determine from these levels the minimum 
dosage that just affects the house fly larvae in the manure; nor can one determine 
the minimum dosage that just inflicts 100% mortality on the house fly larvae. 
However, it seems that encapsulation does enhance the activity of the pesticide 
in the manure if these results are compared with those obtained by Sherman 
et.'al. (1967) who used the unencapsulated formulation of Rabon and obtained 100% 
mortality only at 400ppm and above. It also appears that encapsulation increases 
the margin of safety to the birds which in this case suffer no superficial ill effects 
even at 800ppm, where as Yadava (1970), working with the unencapsulated form¬ 
ulation had 60% mortality in chickens at 752 parts per million. 
Tests with manure collected post-treatment indicate that the birds get 
rid of the pesticide from their intestinal canals at a fairly rapid rate. After two 
days, even the high dose of 400ppm has been reduced to a level that no longer 
affects the house fly larvae in any significant way when compared to the control. 
As Wasti (1970') has already demonstrated that the trace amounts of residues of 
the pesticide in fat and leg and breast muscles during treatment had dis¬ 
appeared two days post-treatment at 800ppm of the encapsulated formulation, 
there is probably no danger that the pesticide is being stored in tissues of the 
birds. 
If the decrease in mortality in the house fly larvae in the manure indicates 
a decrease in active ingredient of the pesticide due to breakdown or degradation, 
then it appears that the rate of breakdown is more or less uniform irrespective 
of the size of the dose. If each dose is divided by the number of days the manure 
at that level aged before total breakdown occurred, i. e. before flies were able 
to survive in it at nearly the same rate as in the control manure, a rate of 
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breakdown in parts per million per day is obtained. Thus we get 14. 3ppm per 
day breakdown at lOOppm, 16. 7 at 400 and 15. 4 at 800ppm. The figures 
indicate the relative closeness of the rate of breakdown at all levels. 
If the various levels are plotted against the length of aging period before 
100% survival occurred in each dose a linear relationship is obtained (Figure 4). 
This relationship could be used to predict the length of aging period before total 
breakdown occurred at any dosage level at least within the limits of the range 
utilized in this experiment. 
Since any point along the line represents a dose and its breakdown period, 
then where the line crosses the abscissa represents the minimum dose that 
would just produce 100% mortality in house fly larvae, but that this mortality 
would decline at the minimum aging period, i. e. any aging at all at room 
temperature would lead to immediate decline in the mortalities. From the 
graph, this figure is about 25ppm. 
In the fourth batch of manure, the mortalities of the first day are lower 
than those of the third day. This is expected since it is likely that the pesticide- 
impregnated feed eaten just before treatment was initiated, thereby diluting the 
pesticide. Also possible is that on the first day the intestinal fauna might have 
helped metabolize the pesticide, but most of these had then been killed by the 
third day thereby contributing to the increased activity of the pesticide on the 
third day. 
As Figure 4 indicates, the maximum effectiveness of the pesticide is 
achieved on the third day. However, once this effectiveness is achieved, one 
would expect to remain at this level during the subsequent days. Instead, 
there is a significant progressive reduction in mortalities with increasing 
number of days of treatment of the chickens. The explanation might lie with 
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what is called inductive effect of drugs. Essentially, this consists of a quanti¬ 
tative increase, due to the presence of the drug, of the smooth endoplasmic 
reticulum in which is found a corresponding marked increase in drug metabolizing 
enzymes. This has been demonstrated by Remmer and Merker (1964), among 
others, who found that repeated administration of pheb obarbital to dogs , rabbits 
and rats progressively increased their ability to metabolize the drug. In some 
the maximum efficiency was reached in six days. Other drugs which have 
reacted in a similar manner are aldrin, hexabarbitol, chloramphenicol, chlor- 
dane, and heptachlor (O’Brien, 1967). Rabon, therefore, appears to fall among 
the drugs that are capable of inducing enzymes for their own degradation. In 
this case it is difficult to point out whether maximum enzyme induction had been 
reached or not because there is some indication of leveling off in the resistant 
strain after the ninth day while manifesting no corresponding leveling off in the 
susceptible strain (Figure 4). 
Also apparent from the tests with the fourth batch of manure was the lower 
limit of dosage of the pesticide that will affect house fly larvae significantly 
when compared to the control manure; this is about 2. 5ppm, as lppm was not 
significantly different from the control manure. In fact when the mortalities 
are corrected for natural mortality (Tables 17 and 21) there are a number of 
minus figures suggesting that at 1. Oppm Rabon negatively controlled house fly 
larvae, at least in some of the replicates. However, Duncan’s Multiple Range 
test indicated that these were not of any significance when compared to the 
control (Tables 20 and 24). 
The upper limit, i.e. the dose that will just inflict 100% mortality on the 
house fly larvae, cannot be pinpointed from these experiments. 15. Oppm did 
inflict 100% kill on the third to fifth day, but decreased thereafter. Probably 
without the enzyme induction this level would have been able to consistently 
achieve the 100% kill. However, taking enzyme induction into account, the 
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upper limit would probably be around 20. Oppm, a figure that would agree with 
the minimum dose that would just cause 100% mortality as estimated from Figure 
3, which was about 25. Oppm. 
Owing to the lack of adequate manure for experiments with the standard 
reference strain, there was no adequate information for comparison between 
this and the other strains. Any information on this strain will, therefore, be 
found in the appendix. Data for the chickens are also given in the appendix. 
Topical application tests on all the three strains of house flies proved 
unsuccessful for reasons not under stood by this investigator. Data for this 
are in the appendix. 
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SUMMARY AND CONCLUSIONS 
There apparently is no cross resistance from DDT-coumaphos- 
parathion to Rabon although observations by Hansens and Anderson 
(1970) seem to indicate that selection for resistance to Rabon is more 
rapid in populations overexposed to organophosphates and chlorinated 
hydrocarbons. 
Since this technique would involve constant exposure of flies to the 
pesticide, resistance is more likely to develop rapidly than in control 
measures involving residual applications. 
100% control is achieved at about 25ppm, but since the pesticide at 
this level, breaks down in no time at all, it is better to use a higher 
dose to compensate for the rapid breakdown - probably between 50 and 
1 OOppm. 
Breakdown of the pesticide at room temperature is linear and the 
rate of degradation is uniform irrespective of the magnitude of the 
dose involved. 
Rabon may induce the production of enzymes for its own degradation 
and that this induction begins to take effect on the third day, at least in 
the chickens. 
Since the breakdown is linear and uniform in manure at room 
temperature the induction of enzymes could have only occurred within 
the birds. 
There is no information on the activity of Rabon on predators and 
parasites of house fly larvae in the manure, but if Ravap which 
contains Rabon is to be taken as an indication, then this technique 
once initiated has to be followed up regularly because it kills such 
insects as Hermitia illucens whose presence in the manure makes its 
consistency unfit for fly breeding; it also kills mites predatory on 
house fly larvae. 
8. Assuming no harmful degradation products occur somewhere along 
the degradation process the detection of which was not within the scope 
of this investigation, then Rabon utilized in this technique presents 
little or no hazard to the environment since it breaks down rapidly. 
9. The biological activity, if any, of the capsule ought to be fully 
' investigated before use of the encapsulated formulation in the field. 
10. The technique was a success in the laboratory, but like all laboratory 
tests, the ultimate test lies in the field. 
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APPENDIX I 
COMPUTATION OF PROBIT ANALYSIS 
All LD^s recorded in the text were established by arithmatical rather 
than graphic estimation, an example of which is given here using the data for 
the bioassay, with larvae of the susceptible strain of house flies, of the manure 
collected on the first day of treatment of the fourth batch of chickens (Table 18). 
In Table 26, in the columns headed Dose, x and P are entered dosage in 
parts per million, logarithms to the base 10 of the doses and the net percent 
kill at each dose, respectively. The net per cent kill is obtained by correcting 
the observed per cent kill for natural mortality using Abbott's formula: 
(P* - C) 
net % kill P 
x 100 
(100 - C 
where P' is the observed per cent mortality and C is the control percent 
mortality (Finney, 1964). The mortalities thus obtained are graphed against 
dosage (Figure 5) and against the logarithms of the dosage (Figure 6) to show 
the sigmoid curve relationship between mortality and dosage or logarithm 
of the dosage. 
The net mortalities are converted to empirical probits by reading values 
in Finney (1964) from Table I*. The empirical probits are plotted against x, 
as shown in Figure 7, to which a provisional straight line is fitted. From this 
time the value of the ordinate for each concentration used is read. These are 
the expected or provisional probits and are entered in the column headed Y. 
From Table II, the weighting coefficient, w, for each Y is read and 
*underlining refers to tables in Probit Analysis by Finney. 
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entered in the appropriate column. Weighting coefficients represent the 
certainty with which the probit values can be determined at different mortality 
levels when equal sizes are used. Corresponding to each net per cent kill and 
Y, a working probit is read from Table IV, and entered in the column y. In the 
column headed nw is entered the weight, the product of multiplying the number 
of larvae used per dose and the weighting coefficient. The subsequent columns 
are self-explanatory as they are a product of multiplying two or more of the 
preceding columns. Totals for all columns from nw to nwxy are entered: for 
example Snw = 123.66 and Snwx = 347. 00. 
Following are the calculations for the first day of treatment of the fourth 
batch of chickens: 
Snwx 
Snw 
347. 00 
123.66 
= 2.8061 
Snwy 
Snw 
621.44 = 5.0254 
123.66 
Sxx = Snwx - (Snwx) 
Snw 
2 
= 10.54 
Sxy = Snwxy - (Snwx) x (Snwy) = 28.39 
Snw 
Syy = Snwy2 - — = 82.14 
Snw 
2 
X Syy 
(Sxy)2 
Sxx 
5.67. 
Table VI shows that for 4 degrees of freedom at .05, the theoretical a is 
9.5. The data are, therefore, homogeneous and indicate an agreement between 
the provisional line and the observed data. 
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Figure 5. The relationship between concentration of Rabon 
and mortality of larvae in manure collected on the 
first day of treatment of chickens. 
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Logarithm of concentration x 100 
Figure 6. The relationship between the logarithm of the 
concentrations of Rabon in manure and larval 
mortality. 
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Logarithm of concentration x 100 
Figure 7. The relationship between logarithm of dosage 
and the probit of kill of house fly larvae in manure 
collected on the first day of treatment of chickens. 
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the standard error of the slope of the line Y 
= b = = 2.6935 -1- 0.095 
Sxx ~ 
using the line Y = y + b(x - x) -f 
a calculated Y is obtained for each concentration. Thus 
at 15. Oppm, Y 
10. Oppm, 
7. 5ppm, 
5. Oppm, 
2. 5ppm, 
1. Oppm, 
6.03 + 0.284 
5.55 + 0.22 
5.22 + 0.19 
4.74 + 0.19 
3.93 + 0.304 
2.85 + 0.517 
The above values describe the probit regression line and 5% fiducial band for 
toxicity for Rabon in manure collected on the first day of treatment (Figure 8). 
The estimated log of LDcn, m, = x + Y - y + t 
b“ 
1_ + (m - x.)2 
Snw Sxx 
where Y is the expected probit of 50% kill and is equal to 5. 
Hence, m = 2.8061 + 5 ' - 5.0254 
2.6935 
= 2.7967 + .0686, translated into ppm, = 6.3 + .0117. 
The estimated log of LD by using the same formula as used for 
/ o 
calculating the log of LD by substituting Y for the probit of LD - 
OU 95 
6. 645. 
60 
Probits of kill 
Figure 8. Probit regression line and 5% fiducial band for 
toxicity of Rabon to house fly larvae in manure 
collected on the first day of treatment of chickens. 
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APPENDIX II 
The data on chickens from Table A to Table L have not been analyzed 
because this has already been performed by Wasti (1970) and Wilk (1970) who 
were co-workers of this investigator in the early stages of the project. Data in 
Tables M through P have not been analyzed because the various parameters 
were sampled at different intervals, thereby making statistical analysis much 
more complicated. In any case since Wasti (1970), Sherman et.al. (1967) have 
already demonstrated that Rabon causes no superficial detrimental effects, the 
analysis would have teen essentially routine. 
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TABLE I. 
Average body weights in grams of Salmon sex-link hens 
fed 52% encapsulated Rabon 
/ 
Dose in 
actual Rabon 
• Days in treatment period 
1 7 14 
Control 2079 2022 1991 
50ppm , 2096 2028 2000 
lOOppm 2030 2038 2420 
TABLE J. 
Average weight of manure in grams of Salmon sex-link 
hens fed 52% encapsulated Rabon 
Dose in 
actual Rabon 
Days in treatment period 
1 7 14 
Control 71 60 89 
50ppm 73 72 97 
lOOppm 86 76 103 
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TABLE M. 
The average weights in grams per bird of white feather 
large body meat type of chickens fed the 60% Rabon 
encapsulated formulation for 14 days 
Dose in Days in treatment period 
actual Rabon 
1 3 5 8 11 14 
Control 2612 2678 2735 2868 2944 3009 
1. Oppm 2352 2414 2431 2478 2569 2660 
2. 5ppm 2626 2701 2736 2510 2601 3018 
5. Oppm 2322 2381 2391 3166 3275 2620 
7. 5ppm 2921 2985 3018 2649 2754 3342 
10. Oppm 2460 2530 2575 2835 2934 2812 
15. Oppm 2330 2411 2450 2525 2629 2961 
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TABLE'N. 
The average feed consumption in grams per bird of the 
white feather, large body, meat type of chickens fed 
the 60% Ra.bon encapsulated formulation. 
Dose in Days in treatment period 
actual Rabon 
* 1 3 5 7 9 12 14 
Control 169 150 155 154 136 153 141 
1. Oppm 153 135 129 137 120 131 133 
2. 5ppm 182 162 142 151 180 155 150 
5. Oppm 155 128 129 139 168 138 130 
7. 5ppm 189 173 162 168 197 159 189 
10. Oppm 175 148 144 150 192 131 175 
15. Oppm 172 144 134 140 149 139 153 
75 
TABLE O, 
The average water consumption in milliliters per bird 
of the white feather, large body meat type chickens 
fed the 60% Rabon encapsulated formulation. 
Dose in Days in treatment period 
actual Rabon 
1 3 5 7 9 12 14 
Control 206 208 236 220 197 226 212 
1. Oppm 193 163 179 178 143 169 181 
2. 5ppm 182 208 205 194 174 185 162 
5. Oppm 202 208 205 194 174 185 162 
7. 5 ppm 238 223 220 225 165 228 216 
10. Oppm 208 185 194 192 146 108 187 
15. Oppm 202 160 193 174 144 181 182 
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APPENDIX III 
TOPICAL APPLICATION DATA 
TABLE Q: 
The following data were meant for the determination 
of LD ^ for topical application of Rabon on third 
instar house fly larvae. The experiments were not 
successful. Hexane was used as a solvent for Rabon. 
Dose in actual Rabon Observed Kill/3 00 Larvae 
Control 90 
Solvent only 67 
(Hexane) 
lOppm 73 
20ppm 55 
40ppm 90 
60ppm 100 
lOOppm 51 
150ppm 93 
200ppm 100 
250ppm 100 
78 
REFERENCES 
Anonymous 
1967 Summary of basic data for technical Rabon insecticide. 
Shell Chemical Company Tech. Bull. ACD:67-111. 
Axtell, R. C. 
1970a Integrated fly control program for caged-poultry houses. 
J. Econ. Entomol. 63(2):400-405. 
Axtell, R. C. 
1970b Fly control in caged-poultry houses: Comparison of larvicide 
and integrated control program. 
]. Econ. Entomol. 63(6):1734~37. 
Axtell, ,R. C. and T. D. Edwards 
1970a Susceptibility of adult Hypelates pusio to insecticidal fogs. 
J. Econ. Entomol. 63(4):1184-5. 
Axtell, R. C and T. D. Edwards 
1970b Hermetia illucens control in manure by larviciding. 
]. Econ. Entomol. 63(6):1786-7. 
Balsbaugh, E. U. and H. Kessler 
1970 Further tests of aerial applications of ULV organic phosphate 
insecticides for controlling the horn fly in South Dakota. 
]. Econ. Entomol. 63(6):1915-17. 
Batiste, W. C. , A. Berlwitz, and W. H. Olson 
1970a Evaluation of insecticides for control of codling moth on pears 
in California and their usefulness in an integrated control 
program. 
J. Econ. Entomol. 63(5):1457-62. 
Batiste, W. C. , R. C. King and Jolin Joos 
1970b Field and laboratory evaluations of insecticides for control 
of tomato pinworm. 
]. Econ. Entomol. 63(5):1479-84. 
Bobb, L. M. 
1970 Reduction of cat-facing injury to peaches. 
]. Econ. Entomol. 63(3):1026-2 7. 
79 
Burns, E. C. , B. A. Tower, F. L. Bonner and H. C. Austin 
1959 Feeding polybor 3 for fly control under caged layers. 
J. Econ. Entomol. 52(3):446-48. 
Colburn, R. and D. Asquith 
1970 Contact and residual toxicity of selected acaricides and 
insecticides to a ladybird beetle, Stethorus punctum. 
J. Econ. Entomol. 63(5): 1686-87. 
Croft, B. A. and L. R. Jeppson 
1970 Comparative studies on four strains of Typhlodromus 
occidentalis. II. Laboratory toxicity of ten compounds 
common to apple pest control. 
}. Econ. Entomol. 63(5): 1528-31. 
Dennis, S. 
1969 The toxicity of droppings from Rabon-fed poultry to larvae 
of the little .house fly, Fannia canicularis (L). 
M. S. Thesis, University of Massachusetts, Amherst, 69p. 
Dorough, H. W. and B. W. Arthur 
1961 
Finney, D. J. 
1964 
Toxicity of several organophosphates administered in the 
diet of broilers to house fly larvae in the feces. 
J. Econ. Entomol. 54(6): 1117-21 
Probit analysis. 2nd edition. Cambridge University Press, 
Cambridge, England. 318p. 
Greene, G. L. 
1970 Concentrated dusts for control of the corn earworm. 
J. Econ. Entomol. 63(5): 1165. 
Greene, G. L. and M. J. James 
1970 Control of budworms on sweet corn in central and south 
Florida. 
J. Econ. Entomol. 63(2):579-82. 
Hansens, E. J. and W. F. Anderson 
1970 House fly control and insecticidal resistance in New Jersey. 
J. Econ. Entomol. 63(6):1924-26. 
Harrell, E. A. , W. W. Hare and A. N. Sparks 
1970 Experimental ground equipment to apply concentrated, dust 
and liquid pesticides for insect control on sweet corn. 
J. Econ. Entomol. 63(2):382-85. 
80 
James, M. T. and R. F. Harwood 
1970 Medical Entomology. 6th edition. The MacMillan 
Company, Collier-MacMillan Ltd. , London, 484p. 
Judge, F. D. and F. L. MeEwen 
1970 Control of cabbage maggot, Hylemya brassic.ae. 
J. Econ. Entomol. 63(5):l654-55.- 
Knipling, E. F. 
1938 Internal treatment of animals with phenothiazine to 
prevent development of horn fly larvae in the manure. 
J. Econ. Entomol. 31:315-55. 
Loomis, E. C. , A. S. Deal and W. R. Bowen 
1968 The relative effectiveness of coumaphos as a poultry feed 
additive to control synathropic fly larvae in manure. 
J. Econ. Entomol. 61(4):904-908. 
Lyon, R. L. and S. J. Brown 
1970 Contact toxicity of insecticides applied to fall cankerworm 
reared on artificial diet. 
J. Econ. Entomol. 63(6):1970-71. 
Lyon, R. L., H. W. Flake and L. Ball 
1970 Laboratory tests for 55 insecticides on Douglas-fir tussock 
moth larvae. 
J. Econ. Entomol. 63(2):513-18. 
Madsen, H. F. 
1970 Insecticides for codling moth control and their effects on 
other insects and mites of apples in British Columbia. 
J. Econ. Entomol. 63(5):1521-23. 
Miller, R. W. , 
1970 
C. H. Gordon, M. C. Bowman, M. Beroza and N. O. Morgan 
Gardona as a feed additive for control of fly larvae in cow 
manure. 
J. Econ. Entomol. 63(5):1420-23. 
O'Brien, R. D. 
1967 Insecticides: Action and Metabolism. Academic Press, 
New York and London, 332p. 
81 
Price, M. A. and S. E. Kunz 
1970 Insecticidal screening for chemicals to control the chigger, 
Neaschongastia americana in turkeys, 
J. Econ. Entomol. 63(2):373 - 76. 
Remmer, H. and H. J. Merker 
1964 Drug induced metabolism in the liver endoplasmic reticulum 
Association with drug metabolizing enzymes. 
Science 142:1657. 
Ross, E. and M. Sherman 
1960 The effect of selected insecticides on growth and egg 
production when administered continuously in the feed. 
Poultry Sci. 39:1203-11. 
Shanks, C. H. 
1970a Insecticide tests against Brachrhnus ovatus and B. sulcatus. 
J. Econ. Entomol. 63(5):1684-85. 
Shanks, C. H. 
1970b Insecticide tests against Sciopithes obsecurus. 
J. Econ. Entomol. 63(5):1699-1700. 
Sherman, M. , M. T. Y. Chang and R. B. Herrick 
1969 Fly control, chronic toxicity and residues from feeding 
propyl thiopyrophosphate to laying hens. 
J. Econ. Entomol. 62(6):1494-99. 
Sherman, M. and G. H. Komatsu 
1963 Maggot development in manure from chickens fed organo- 
phosphorus insecticide treated rations. 
J. Econ. Entomol. 56(6):847-50. 
Sherman, 
1965 
M. and G. H. Komatsu 
Toxicity to fly larvae of droppings from chicks reared on 
insecticide treated feed. 
J. Econ. Entomol. 58(2):203-6. 
Sherman, M., 
1967 
G. H. Komatsu and I. Iked 
Larvicidal activity to flies of manure from chicks 
administered insecticide treated feed. 
J. Econ. Entomol. 60(5)1395-1403. 
82 
Sherman, M. and E. Ross 
1959 Toxicity to house fly larvae of insecticides administered as 
single oral dosages to chicks. 
J. Econ. Entomol. 52(4)719-23. 
Sherman, M. and E. Ross 
1960a Toxicity to house fly larvae of droppings from chickens fed 
insecticide treated rations. 
J. Econ. Entomol. 53(3):429-32. 
Sherman, M. and E. Ross 
1960b Toxicity to house fly larvae of droppings from chicks given 
Diptere treated water. 
J. Econ. Entomol. 53(6)1066-70. 
Sherman, M. and E. Ross 
1961 Toxicity to house fly larvae of droppings from chicks 
administered insecticides in feed, water and single oral 
dosages. 
]. Econ. Entomol. 54(3):573-78. 
Sherman, M. , E. Ross and G. H. Komatsu 
1962 Differential susceptibility of maggots of several species to 
droppings from chickens fed insecticide treated rations. 
}. Econ. Entomol. 55(6):990-93. 
Sherman, M. , E. Ross, F. F. Sanchez and M. T. Y. Chang 
1963 Chronic toxicity of Dimethoate to hens. 
]. Econ. Entomol. 56(1):10-15. 
Sherwood, D. H. 
1959 Effect of polybor 3 on egg production. 
Poultry Sci. 38(2):491-2. 
Simco, ]. S. and J. L. Lancaster 
1966 Field tests to determine the effectivenss of coumaphos as 
a feed additive to control house fly larvae under caged layers. 
J. Econ. Entomol. 59:671-72. 
Stadelman, W. J. , B. J. Liske, B. G. Langlois, G. C. Mostert and A. R. Stemp 
1965 Persistance of chlorinated hydrocarbon insecticide residues 
in chicken tissues and eggs. 
Poultry Sci. 44(2):435-37. 
83 
Strong, R. C. 
1970 
Wasti, S. S. 
1970 
West, L. S. 
1951 
Whets tone, R. 
1966 
Wilk, E. ]. 
1970 
Yadava, C. P. 
1969 
Yadava, C. P. 
1970 
Relative susceptibility of larvae of species of Trogoderma 
to ten organophosphorus insecticides. 
J. Econ. Entomol. 63/6):1836-38. 
Toxicity and residues of encapsulated Rabon in poultry 
Ph.D. Dissertation, University of Massachusetts, Amherst, 
118p. 
The house fly. Comstock Publishing Co. , Ithaca, New York 
584p. 
, D. D. Phillip, Y. P. Sun, F. L. Ward and T. E. Schellenberger 
2-chloro-l-(2,4,5-trichloropheny) vinyl demethyl phosphate, 
a new insecticide with low toxicity to mammals. 
J. Agr. and Food Chem. 14(4):352-56. 
The toxicity of droppings from encapsulated Rabon-fed to 
larvae of the little house fly, Fannia canicular is. 
M. S. Thesis, University of Massachusetts, Amherst., 68p. 
S. 
An investigation of the toxicology and residues of Rabon in 
poultry. 
Ph. D. Dissertation, University of Massachusetts, Amherst. 
63p. 
S. and F. R. Shaw 
Residues of Rabon in tissues of egg yolks of poultry. 
J. Econ. Entomol. 63(4):1097-99. 
—
 

